By agglutination and agglutinin-absorption tests, 29 O antigen groups were demonstrated in the 294 cultures.
In the majority of O antigens of the cultures, extremely difficult and cumbersone reactions were recognized. O antigens of 2 strains seemed to be identical to each other when reciprocal agglutination tests indicated the same as the homologous titers, even if minor antigenic difference was observed. If all demonstrable antigens were symbolized in them, the antigenic structures of each cultures would be complicated.
For the establishment of the O antigens, the antigen factors exhibited by a minor reciprocal relationships and/or unilateral reaction were not delineated and only the main antigen factor which was considered to be important for the diagnosis of the serological types was labeled.
The results of O tube agglutination tests using the representative strains for each O antigen group are indicated in Table 2 . As shown in the table, a number of reciprocal and unilateral reactions were recognized in O antisera 1, 4 to 7, inclusive, and 10, 17, 23, 26, and 29. No cross reaction with other 0 groups was observed in antisera of O groups 8, 9, 11 to 14, inclusive, 16, 18 to 22, inclusive, 24, 25, 27, and 28 . The cultures, which indicated reciprocal relationships at 10% or above of the homologous titer of the serum and with which absorption of the serum resulted in a marked reduction of the titer, were placed in the same O groups.
Although the determination of most of the O antigens could be accomplished by employing appropriately diluted unabsorbed antisera, absorption of the antibodies against minor antigens sometimes was necessary for the preparation of group specific antisera to avoid confusion in the O grouping procedure. For example, the O antigens of strains 10-265 and P 88 which were set up as the test strains of O antigen 15 and 29, respectively, were considered to be identical to each other, as reciprocal agglutination titers of these two strains indicated practically the same. However, these strains were set into different O groups from the results of agglutinin-absorption tests in which each of strains could not reduced the homologous agglutinin titer of the other antiserum.
If the O antigens established here were analysed in more detail, 2 or more partial antigens would be distinguished within each of O antigens by cross absorption tests, although such partial antigens were not shown in the antigenic schema in the present paper. So far as the 294 cultures studied were concerned, following O sub-group were recognized in O groups 1 to 7, inclusive. Table 3 in which varieties of relationships are indicated as a_a, b, a, b_a, c, or identical.
Hafnia-Cloaca group relationships......It is obvious that close O antigenic relationships exist between the Hafnia and Cloaca groups, from the results of Deacon (1952) and When cross titration of the 23 H antisera were carried out beginning with a dilution of 1:50 and continuing to the homologous titer of the serum, a number of reciprocal and unilateral reactions, which showed a large degree of interrelationships than was evident in the O antisera, were recognized in the H antisera. On the other hand, sometimes the agglutinability of individual H antigens in the same H type was fairly weak, even though the maximum motility was taken into consideration and absorption of the serum by the culture reduced the homologous titer of that H antiserum to a dilution of 1:50. Between H antigens 2 and 4, 3 and 6, and 5 and 11, respectively, close relationship was recognized according to common factors, but no label was given to them in the culture of strain 32011 possessing H antigen 1a, H antigen type la was induced from H antigen type la, lb after several passages through the semisolid medium. The H antigen la induced was identical with that of culture 32011. Table 5 presents the results of agglutination and agglutinin-absorption tests with these H antigens of cultures 1370-53 rnd 32011. However, the culture of H antigen type la became immobile when it was subcultured into semisolid medium containing H-la antiserum, although several passages through the medium were repeated at intervals of 3 or 4 days. In addition to those, when slide agglutination tests were carried out repeatedly with the H antisera la and 1b, it was fround that all colonies of the culture 1370-53 consisted of only one type of H antigen la, lb, and colonies of H antigen type la or lb were never demonstrated in the culture. In the results of H agglutination tests, some understandeble differences were found among the description by Deacon (1952), by Eveland & Faber, and by the present author. Comparison of the results obtained with the 6 cultures, which were employed commonly in their studies, is made in Table 6 . From the table, it is obvious that the results obtained in the present studies are in agreement with those of Eveland & Faber, but are not with Deacon's.
As shown in
As mentioned above, the 6 cultures employed here were submitted from Dr. Eveland, so that the agreement would be a natural results. It is imaginable that strains would be mistaken in the works of either Deacon or Eveland & Faber.
However, if there were no mistake of the strains among their studies it should be emphasized that the culture 37711 examined by Eveland & Faber and the present author was of monophasic against the results of Deacon who described it as dinhasic.
K Antigen.
To confirm the existence of K antigen, all of the 294 cultures were tested for the antigen by means of tube agglutination tests using both of living and boiled broth cultures and the corresponding O antisera.
It appeared that living cultures as well as Vol. 14 
Toxicity Test by the Technic with the Ligated Rabbit Intestine According to De & Chatterje
To investigate whether the Hafnia organisms can produce enteritis or not , the toxicity test with the ligated rabbit intestine was carried out by using the method according to De & Chatterje (1953) . Among cultures employed in the present studies , 15 which consisted of 10 isolated from the feces of man suffering from acute gastro -enteritis , 4 f rom the chick embryos dead in the shell, and 1 from outbreaks in pet birds , were used in this test. The 15 cultures were represented by O groups 1 , 2, 3, 4, 5, 6, 9, 11, 12, 13, 14, 15, 17, 22, and 28, respectively . All the 15 cultures produced enteritis in the ligated rabbit intestines.
Pathological changes of the intestine coincided with those changes originating from the toxic culture of Escherichia coli (De , Bhattacharya & S arkar, 1956 , Namioka, Urushi do & Sakazaki , 1958 . In macroscopic observations, the intestine involved a large volume of mucous contents with or without some blood , the wall was very thin, and hyperemia and ecchymotic hemorrhage were observed on the serous membrane.
Histological changes of these intestine were summarized as follows: hemorrhage and necrosis of mucosa , round cell-infiltration into submucosa, and desquamated epitherial cells, pycnotic leucocytes in the lumen .
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The degrees of changes were different with cases.
In 11 out of the 15 cases, marked changes were observed not only macroscopically but microscopically. Two intestines revealed considerably slight changes in the histological examination, while it had the gross appearance of severe changes in the macroscopic examination. The reverse of these were observed in other 2 cases. DISCUSSION A question arose to the relationships between the Hafnia group and other acetylmethyl carbinol-producing bacteria of the family Enterobacteriaceae. Ewing & Edwards (1960) reported that the Hafnia probably should be regarded as a subgroup of the Aerobacter group or perhaps simply as a biotype within one of the existing Aerobacter subgroup. Later, Hormaeche & Edwards (1960a , 1960b ) assigned a new genus, genus Enterobacter including 2 species, E. cloabae and E. aerogenes, to Aerobacter cloacae and motile cultures of Aerobacter aerogenes. From the results in the present studies, it is obvious that the Hafnia group related closely to the Cloaca group in the biochemical and serological characteristics.
Although only the cultures possessing relatively typical biochemical properties of the Hafnia group, especially in the aminoacid decarboxylation tests, have been employed in this studies to avoid confusion, the author had obtained many aberrant cultures which were seemed to be intermediate forms between the Hafnia and Cloaca groups in the biochemical patterns (Sakazaki & Namioka, 1957) . Some of the 294 cultures employed here liquefied gelatin or decomposed urea as the Cloaca cultures did so. Serologically, it should be noted that 4 of 29 O antigens established in the present studies related to those of the Cloaca group which had set up according to Sakazaki & Namioka (1960) . The close antigenic relationships between the Hafnia and Cloaca groups were also indicated in papers of Deacon (1952) and Eveland & Faber (1953) , although the Hafnia and Cloaca cultures were included into a single group, A. cloacae or the 32011 group of paracolon bacteria, respectively, in their studies.
Nevertheless, the biochemical pattern of the almost of Hafnia cultures is definitely different from that of the Cloaca cultures, and is similar within the group. In tests of antibiotic susceptibility using 73 Cloaca and 40 Hafnia cultures which were submitted from the present author, Segawa & Osada (1958) observed that the Hafnia cultures were sensitive to colimycin, in general, whereas the Cloaca were resistant to the drug.
On the other hand, the Hafnia cultures behaved such as E. aerogenes in the aminoacid decarboxylation tests, and some antigenic relationships exist between these 2 groups (the author's unpublished data). However, the Hafnia group is quite distinguishable from E. aerogenes; the Hafnia never attacks inositol, adonitol, and raffinose, and fails to encapsulate, while E. aerogenes ferments promptly these sugar, and, as a rule, it encapsulates (Sakazaki & Namioka, 1957 , Hormaeche & Edwards, 1960a 
